This study determines the composition of amphibian ensembles along a vegetation gradient in the coastal Pacific rainforests in Colombia. Eight environmental and structural variables were measured to characterize the species' habitats and to determine which was most important in structuring amphibian patterns. After a total of 432 man-hours sampling effort, 513 individuals from 32 amphibian species were found. Although the species richness was similar among the vegetation cover types, the composition of the ensembles and total amphibian abundance were different in each case. In addition, a strong relationship was found between changes in the vegetation structure and the amphibian pattern, with the canopy cover being the key variable in the composition of the ensembles for each cover type. Habitats with over 76% canopy cover, combined with a high density of individual woody plants (> 176 individuals per 500 m 2 ) and a high depth of leaf litter (> 16 cm), provide the necessary habitat conditions for typical rainforest composition of amphibian species. However, for amphibian ensembles to have a mature forest composition, the habitat must have a canopy cover over 89%, a density of woody plants exceeding 231 individuals per 500 m 2 , and a leaf litter depth above 23 cm. Therefore, future studies of amphibian succession and restoration in tropical forests must determine the changes in vegetation structure, rather than the possible direct effect of microclimatic variables.
Introduction
It is estimated that tropical forests comprise approximately 52% of all forests existing on the planet. The tropical forests with the greatest biodiversity and ecological complexity are found in Latin America and the Caribbean [1] . In Colombia, the forests along the Pacific coast have been deforested by the introduction of livestock, mining activity, the extraction of non-timber products such as rubber (Hevea brasiliensis) and tagua (Phytelephas macrocarpa), and the introduction of exotic African palm (Elaeis oleifera) [2] . Although the Pacific region has a low human population density (5 -17 individuals/Km 2 ) and 66.5% remaining natural vegetation, the forest-agricultural edge continues to grow due to the arrival of settlers and the planting of illicit crops such as coca (Erythroxylum coca) [3, 4] .
Anthropogenic habitat disturbance generates changes in the dominance of amphibian species and, at the level of ensemble, diminishes the species composition through homogenization [5] . In disturbed areas, many species that are registered in the ensemble are generalists, capable of withstanding some degree of disturbance; moreover, the distribution is more influenced by the temperature gradient in the microhabitat than by the vegetation structure [6] . However, it is possible that changes in soil characteristics and primary farming production, which can be presented as disturbances and changes in soil use, affect the abundance of amphibians in tropical forests [7] ; this process may disturb the reproductive rate of the most abundant anuran species in the rainforest, affecting, in turn, the trophic chains and the ensemble composition [8] .
The landscape structure, specifically in the context of the anthropogenic matrix, influences the habitat quality for amphibian species in the remaining forests [9] . Therefore, the recovery of the species composition inside ensembles during the regeneration of forests is inherent to each species; furthermore, to correctly focus management and conservation activities, it is crucial to identify the groups of species that are capable of recolonizing the recovering environments [10] . Certainly, other species that are typical to the forest interior and reflect habitat quality, require an extensive natural coverage that is protected from edge effects [11, 12] . These species are unlikely to colonize environments in successional stages.
Among the vertebrate group, amphibians are critical to ecosystems because they are very abundant [13, 14] and have specific physiological and ecological characteristics that sensitize them to environmental modifications; this fact has led to the proposal that amphibians can be used as good indicators of the habitat quality [15] . As a group, amphibians have a highly permeable skin, which makes them vulnerable to physical and chemical changes in the habitat. Many of these animals have Tropical Conservation Science | ISSN 1940-0829 | Tropicalconservationscience.org 751 complex life cycles that require aquatic and terrestrial habitats during different stages of development. Amphibians exhibit a great diversity of reproductive modes (approximately 39 modes have been described worldwide) [16] that determine when the microhabitat is selected and when displacement occurs [17] . In general, these animals exhibit low vagility and strong philopatry. Thus, amphibians respond differently to habitat fragmentation and edge effects in remnant forests [18, 19] .
In this study, changes in the amphibian ensembles were evaluated in terms of their composition and their relative abundance of species [20] , because the effects of habitat changes cannot be quantified solely in terms of the species count [11] . Following Fauth et al. [21] , we use the term ''ensemble'' to identify a group of species belonging to a particular taxon and exploiting a common resource. The goal was to determine the amphibian ensemble changes relative to the environmental and structural variables along a vegetation gradient composed of mature forests, secondary forests, and abandoned mixed farming areas in the Colombian Pacific coast.
Methods

Study Site
This study was conducted within the Afroamerican collective territory of the Community Council of the Upper and Middle Dagua River. This area is located on the western slope of the Western Colombian mountain range, which is an integral part of the Colombian Pacific platform known as the Tumbes-Choco-Magdalena Forest and is considered one of the mega-diversity centers of the planet [22] . With an approximate area of 7,375 ha, it comprises the transitional ecotone that spans from the subxerophytic Dagua forest to the edge of the Pacific coastal plane. The region includes rainforests and rainy tropical life zones. Its altitude ranges from 100 to 1,800 m, with average monthly precipitation between 6,500 and 6,700 mm and with median monthly temperatures from 24°C to 26°C. The precipitation regime is bimodal, with rainy periods from March to May and from August to November.
Research Design
Using Google Earth version 6 [23] , satellite images, and direct field corroboration, three types of vegetation cover and use (i.e., mature forest, secondary forest, and abandoned mixed farming areas) were selected and defined as follows: Each vegetation coverage and use had at least one permanent body of water. Eight permanent transects of 250 m x 2 m were identified in each type of vegetation coverage, one of which was always situated parallel to a permanent stream. The minimum distance between transects was 150 m to guarantee the independence of each sample; the transects were located in an altitudinal range that was between 300 and 530 m asl.
Sampling of the amphibian species and their habitats
Six trips to the field were made between the months of April, June, and July of 2009 and January, March, and April of 2010. A total of three hours of sampling was performed in each transect at a maximum height of 2 m so that this study would only focus on species in the understory of the forest (sensu Urbina-Cardona & Reynoso [19] ). The sampling was randomized daily between transects. The sampling was performed by two people at night (between 18h and 24h), for a total capture effort of 432 man-hours.
Eight environmental and vegetation structure variables were evaluated in the amphibian microhabitats at individual and transect level. For each individual found in its first observed location, measurements were taken according to the protocol proposed by Urbina-Cardona and collaborators [12] : the temperature and relative humidity were measured using a thermo-hygrometer; the depth of the leaf litter was measured using a graduated metal ruler; the percentage of herbaceous cover was measured using a 0.50 x 0.50 m wooden frame that was divided into four quadrants with a nylon cord, estimating the percentage of spaces covered by vegetation.
For each transect (n = 12), a prefixed transect line was followed (250 m) and at 1 m to each side, the basal area and DBH for each individual was measured [24] . Density of trees with a DBH above 3 cm were also measured. The canopy cover was estimated using a densitometer at ten random points where the shaded squares were counted. Linear distance from bodies of water were measured using a GPS.
Data analysis
The specific species richness of the amphibians in each type of cover was determined as the sum of the number of species found in each of the eight transects. The representativeness of the species richness obtained in the field was evaluated by comparing it with different estimators of richness, using the EstimateS version 7 software [25] . To estimate the total richness in the studied landscape, the Jack 1 and Jack 2 methods were applied. To estimate the richness per cover type, the Chao 1, Chao 2, and bootstrap methods were used.
The composition and hierarchization of species in the ensembles were compared for each cover type using rank abundance curves [26] . Differences in the amphibian species composition and their relative abundance, as measured by the Bray-Curtis distances, among the three vegetation cover types was evaluated using a permutation multivariate analysis of variance (PERMANOVA). This analysis was based on a zero-adjusted Bray-Curtis similarity matrix, type III partial sums of squares, and 9,999 random permutations of the residuals under the reduced model. This routine was performed using the PRIMER v6.1.14 & PERMANOVA add on v1.0.4 software [27, 28] .
Pearson correlation coefficients were used to determine correlations among microhabitat variables and to identify non-correlated variables (less than 70%; [5, 29] ). Kruskal-Wallis tests were used to compare the three vegetation cover types on different environmental and structural variables. Both of these analyses were performed using the Statistica 6.0 software [30] .
The best adjusted candidate model, that related amphibian ensembles and gradients in environmental variables, was identified and generated via a distance-based linear model (DistLM subroutine), using the Akaike Information Criterion for small samples and second order correction (AICc). Subsequently, ordination and visualization of the best adjusted model were done with the distance based redundancy analysis (dbRDA subroutine). A regression and classification tree (LINKTREE) was created to link the composition of amphibian ensembles in transects with the best adjusted environmental variables (identified through the DistLM subroutine). Critical threshold values were detected for each of these variables, in which the binary divisions were defined in groupings of amphibian´ composition. All of these analyses were performed by the PRIMER v6.1.14 & PERMANOVA add on v1.0.4 program [27, 28] .
Results
Amphibian ensembles in the Colombian Pacific Coast study area: After a total capture effort of 432 man-hours, 513 individual amphibians belonging to 32 species, 11 families, and 2 orders were registered. For the study area, the greatest percentage of relative abundance was held by the Pristimantis latidiscus species (14.81%), represented by 76 individuals in the studied vegetation cover types ( Table 1 ). The species accumulation curves tended to be asymptotic, although the Jack 1 and Jack 2 estimators demonstrated that between five and six additional species were expected in the inventory. Thus, the present study is based upon a completeness of inventory between 84.2% and 86.4% of the estimated species richness. Singleton and doubleton species represented 25% of the species in the study area ( Table 2 , Appendix 1).
The reproductive modes found for these species were frogs with terrestrial eggs (genera Allobates, Bolitoglossa, Craugastor, Diasporus, Oophaga, Pristimantis, and Ranitomeya), which accounted for 59.3% of the total species richness, followed by species with arboreal eggs and aquatic larva (21.8%) and by species with aquatic eggs and larva (18.7%).
Amphibian ensembles composition in vegetation cover types:
The species richness was similar in the mature forest, the secondary forest, and the abandoned mixed farming areas, with each having 22, 21, and 20 species, respectively ( Table 1 ). In the abandoned mixed farming areas, the completeness of inventory was between 95.2% and 100%, which led to the expectation of finding just one additional species in the inventory ( Table 2 , Appendix 2A). In the forest covers, the curves did not stabilize (Appendix 2B-C) and determined a completeness between 66% and 67% for the secondary forest (3 -10 species in addition to the inventory) and between 81% and 86% for the mature forest (3-5 species in addition to the inventory) ( Table 2) .
When analyzed separately, transects parallel to streams and terrestrial transects have different patterns in amphibian ensemble. At terrestrial transects 376 individuals (73% of total abundance) were registered in 26 species (81% of all species). Sixty-six percent of the abundance in streams was composed of seven species (Pristimantis latidiscus, Diasporus tinker, Pristimantis achatinus, Smilisca phaeota, Pristimantis ridens, Craugastor raniformis, Bolitoglossa biseriata). Species richness is similar between vegetation cover types but species composition is different, as number of exclusive species, between them: Abandoned mixed farming has the greatest number of species (19) and exhibit three exclusive species (Craugastor raniformis, Hypsiboas rosenbergi, Allobates talamancae); mature forest has 18 species and two exclusive species (Leptodactylus pentadactylus, Rhinella marina); and secondary forest has 17 species with two exclusive species (Bolitoglossa sp., Prisitmantis gaigeae). The slopes of the rank abundance curves between the different types of cover were similar, and the abundance pattern and hierarchical order of the species exhibited a logarithmic series distribution, with a few dominant species and between six and seven less abundant species (Fig. 1 There were no significant differences in the composition of the amphibian ensembles between the seasons (pseudo-F = 1.02; p-perm = 0.43) nor were significant differences observed between seasons and their interaction with the vegetation cover types (pseudo-F = 0.99; p-perm = 0.48). Significant differences were found between vegetation cover types (pseudo-F = 10.2; p-perm = 0.0001) All of the cover types exhibited differences in the composition of the amphibian ensembles: the secondary forest was different from the mature forest (t = 2.16; p-perm = 0.005; similarity percentage between transects= 35.63) and the abandoned mixed farming areas (t = 3.6; p-perm = 0.001; similarity percentage between transects= 26.157). The latter was also different from the mature forest (t = 3.5; p-perm = 0.001; similarity percentage between transects= 23.17).
When analyzing the terrestrial transects (excluding transects parallel to streams), there were no significant differences in the composition of the amphibian ensembles between the seasons (pseudo-F = 1.05; p-perm = 0.43) nor were significant differences observed between seasons and their interaction with the vegetation cover types (pseudo-F = 1.3; p-perm = 0.27). Significant differences were found between vegetation cover types (pseudo-F = 7.7; p-perm = 0.0001). The mature forest was different from the abandoned mixed farming (t = 3.5; p-perm = 0.003; similarity percentage between transects=23, 4; number of shared species=14). The latter was also different from the secondary forest (t = 2.75; p-perm = 0.0002; similarity percentage between transects=28, 2; number of shared species=12). Secondary and mature forest were different (t = 1.75; p-perm = 0.031; similarity percentage between transects=39, 6, 2; number of shared species=13).
When analyzing only the transects parallel to streams (one transect per vegetation cover type), there were no significant differences in the composition of the amphibian ensembles between field trips nested in seasons (pseudo-F = 0.83; p-perm = 0.7) nor were there significant differences between seasons and their interaction with vegetation cover types (pseudo-F = 0.44; p-perm = 0.92). 
(a) (b) (c)
Significant differences were found between vegetation cover types (pseudo-F = 4.39; p-perm = 0.0009): There were no differences between the mature and secondary forest (t = 1.58; p-perm = 0.11; similarity percentage between transects=32, 44; number of shared species = 7). The abandoned mixed farming areas were different from secondary forest (t = 1.95; p-perm = 0.04; similarity percentage between transects= 27, 52; number of shared species = 9) and from mature forest (t = 2.72; p-perm = 0.012; similarity percentage between transects= 19,6; number of shared species = 4). 
Amphibian distribution along environmental and vegetation structure gradients
From the eight environmental and vegetation structure variables that were measured, only the relationship between basal area and DBH exhibited collinearity (r 2 98%; Appendix 4). DBH were negatively correlated with herbaceous cover (-42%); and positively with canopy cover (56%) and density of woody plants (60%). The density of woody plants was negatively correlated with temperature (-57%) and herbaceous cover (-60%); and positively correlated with basal area (59%) and canopy cover (60%, Appendix 4). Canopy cover was negatively correlated with temperature (-51%); and positively correlated with basal area (62%; Appendix 4).
Four out of seven of the environmental and structural characteristics changed among the cover types. The abandoned mixed farming areas showed the highest values in the average temperature, 24.6°C, and the percentage of herbaceous cover was 58.2%, while in forest habitats the average temperature was 23.7°C in Secondary Forest and 23.4°C in Mature Forest. There were statistical differences between the temperature in abandoned mixed Farming and forest (secondary and mature; H=8.76; p=0.012). Also the abandoned mixed farming showed lower values in the canopy cover 65.2%, density of woody plants 103.4, and depth of the leaf litter layer on the soil 1.79 cm, compared with the secondary forest (canopy cover: 75%; density of woody plants: 273.6; depth of the leaf litter: 3.1 cm) and mature forest cover (canopy cover: 85.9%; density of woody plants: 300; depth of the leaf litter: 3.2 cm). There were statistical differences between these variables in abandoned mixed forest and forest cover (secondary and mature ). The mature forest presented a greater average canopy cover 85.9% (min: 80%; max: 92%) than did the secondary forest and mixed farming areas (H=6.52; p= 0.038) ( Table 3 ).
The variable that best explained the variation in amphibian composition was the density of woody plants (adjusted R 2 =26%); followed by the interaction between density of woody plants and canopy cover (adjusted R 2 =34%); and by the interaction among density of woody plants, canopy cover and leaf litter depth (adjusted R 2 =36%; Table 4 ). Based on the best-adjusted model (using the subroutine DistLM), the first two axes explained the 91.04% variation in the amphibian ensemble (AICc = 182.5; Table 4 ). Of the eight measured environmental and vegetation structure variables, just three were significant in the best fitted model: the canopy (pseudo-F = 9.04; p = 0.002), the density of woody plants (pseudo-F = 9.14; p = 0.001), and the depth of the leaf litter (pseudo-F = 1.31; p = 0.017). Those variables had a similar explanatory value (i.e., the longitude of each variable) in the changes in the amphibian ensemble compositions among the abandoned mixed farming areas, the secondary forest, and the mature forest (Fig. 2) . The canopy cover explained 93% of the changes in the amphibian ensemble composition in the forests (secondary and mature) and in the mixed farming areas. This binary division in the amphibian composition across transects was revealed by the canopy-cover values, which exceeded 76% in the forest and were less than 74% in the mixed farming areas (Fig. 3) . The density of woody plants and the depth of the leaf litter explained the 87% change in the amphibian ensemble in two secondary forest transects and in the mixed farming areas (Fig. 3 ).
Discussion
In Colombia, the Strabomantidae family accounts for over one-third of the frog species in the country [31] , followed by the Hylidae family. This pattern was retained in the composition of amphibian ensembles in the vegetation covers that were studied. Therefore, the species that belong to these three reproductive modes are an important component in the Pacific lowlands (≤1,000 m; [30] ), and a high level of species richness has been demonstrated by various authors [6, 33, 34] . The Valle del Cauca Department, the Western mountain range, and the Pacific region possess the largest amphibian species diversity of Colombia. According to Castro-Herrera and Vargas-Salinas [33] , the Pacific ecoregion hosts 73 amphibian species and is the region with the second biggest diversity of this group in the Valle del Cauca department. In comparison, our study had a representativeness that was relatively high (43%) of the total historic amphibian species inventory of this entire region, despite the fact that we had a relatively small area.
Amphibian ensembles along rainforest vegetation gradient
In the current study, differences in the amphibian species richness were not found among the three forest cover types with different successional stages. Additionally, other studies have not demonstrated differences in the species richness and diversity (using the Shannon-Wiener index) along gradients of anthropogenic disturbance in rainforests [35] or when comparing productive systems and remnant forests [34] . Similar results were reported by Herrera-Montes & Brokaw [37] , who found no significant changes in the amphibian and reptile species or in the total abundance among sites with different successional stages. However, they did observe differences in the relative abundance or dominance of the species, which indicates a changing contribution of the various species during forest regeneration. These findings suggest that species richness is not an adequate response variable for observing amphibian ensemble changes over the length of spatio-temporal gradients. This is because in transformed and fragmented landscapes, certain species arise from anthropogenic landscapes, which reach the edges of forests (ecotones) and increase the species richness in some habitats.
Although some unique species reported for the Primary forest are in fact commonly associated with the forest edge or a perturbed forest, they are also associated with riverine forest. This is the case of Rhinella marina, which has been reported to be associated with disturbed habitats. However, our study found this species in forest coverage, which also has been reported in other studies (5, 38, 39, 40, 41) . On the other hand, glass frog species could be considered as typical species of secondary or primary forests, but they have also been found in gallery forest remnants that are immersed in a transformed matrix [42, 43] .
When ensemble composition was analyzed based on the hierarchical positions of the species in the range abundance curve ( Fig. 1) and when analyzing separately the transects parallel to streams and terrestrial transects per each vegetation cover type, some patterns appear: (a) there are slightly more species in terrestrial transects than in stream transects on each vegetation cover type; (b) there were more exclusive species at stream transects per vegetation cover type; and (c) secondary forest has fewer exclusive species, maybe due to being an ecotone that shares species with mature forest and mixed abandoned farming. In this regard, mixed abandoned farming has more exclusive species (9) than mature forest (6) and secondary forest (4) . Thus, in the abandoned mixed farming areas, it was found that the ensemble was mainly composed of species of the Hylidae family and the dominant species Smilisca phaeota and Craugastor raniformis. According to Lynch & Arroyo [44] , many of the species of this family display low fidelity to forests and a considerable attraction to open areas (whether produced naturally or via habitat modification), especially during their reproductive period, during which they seek stagnant water sources.
Secondary forests act as ecotones in the forest landscape, thereby hosting a high proportion of ensemble species, as well as sharing species from highly intervened areas and from mature forests [6, 45] . However, mature forests exhibit a low level of species richness, and ensembles with a high number of less abundant species that prefer the forest interior are affected by edge effects, and require a higher habitat quality to survive [12, 46] . The above-mentioned phenomenon suggests that the amphibian composition would be different in the three evaluated vegetation cover types, whereas the percentage of similarity between the ensembles would be greater between the secondary and mature forests (36.7%) and lower between the latter and abandoned farming areas (17.6%). ) , the secondary and mature forests appeared to be similar in terms of the composition of their herpetofaunal ensembles. These findings indicate that the natural secondary forest succession hosts a subgroup of mature forest amphibians, and these forests might contribute to forest conservation in abandoned or degraded areas (sensu Gardner et al. [47] , Pawar et al. [48) . Nevertheless, to assure the conservation and persistence of amphibian diversity and the general native biodiversity of the region, an adequate recovery of disturbed areas must be achieved. The mosaic pattern of large forest fragments (altitudinal and horizontal) must be maintained in proximity to mixed farming systems that possess a complex vegetation structure and an infrequent and reduced disturbance regime [16] .
Thus, while the composition of mature and secondary forests is very similar, the abundance patterns in each ensemble change for each cover type. The present study demonstrates that slight changes in the vegetation structure of the tree canopy cover (threshold of 76% to 74%) and in the leaf litter depth (threshold between 5 cm and 4 cm) cause very significant changes in the composition of the amphibian ensembles between the mixing farming areas and the forests (secondary and mature). In contrast, the relative humidity and temperature were not determining factors in the amphibian ensemble composition along the rainforest vegetation gradients. These findings disagree with the results of Urbina-Cardona and Londoño [6] , who suggested that for the amphibian species distribution in coconut fields and abandoned prison areas that have been recolonized by the rainforest vegetation, microhabitat temperature gradients have a greater effect than the vegetation structure [6] . According to Cortés and collaborators [49] , the canopy cover may be an important forest component that contributes to the necessary and appropriate environmental conditions for the establishment and persistence of frog species. In the present study, we observed that the cover was also an important component for amphibians inhabiting areas (in this case, the abandoned mixed farming areas) that have undergone interventions and recovery processes for a considerable amount of time. Here, small changes (2%) in the tree canopy provided specific environmental conditions for an ensemble composition that was markedly different from the other two forest cover types and that included species tolerant of certain environmental conditions.
In the rainforests in the area under study, maintaining a canopy cover greater than 76% provides the appropriate environmental conditions for maintaining an amphibian composition that is more similar to a forest than to an intervened area. However, for this amphibian ensemble composition to preserve species belonging to the mature forest, it is also necessary to maintain a high density of woody plants (> 231 individuals per 500 m 2 ) and a habitat with a thick leaf litter layer on the floor (> 23 cm) to provide adequate conditions that would allow for a change from the secondary forest amphibian species to a composition more in line with a mature forest (Table 3) . Thus, it is necessary for other vegetation succession events that tend toward a mature forest to occur, including the buffering of edge effects, which allow the re-colonization of groups functioning in a variety of cover types (sensu Laurance et al. [50] ).
However, it is noteworthy that at the forest edge there is a highly dynamic pattern of species flux, from the different matrix to the edge that extends into the forest. At the forest edge there are changes in microclimate and an increase in tree mortality caused by wind turbulence [51] . The constant canopy openings caused by tree mortality promote the movement of light-loving species into the forest interior [52] . Urbina-Cardona et al. [12] , found the pasture species, the rainbow lizard Ameiva undulata and Sceloporus variabilis, in forest interior gaps at 200 m from the edge, and concluded that the intrusion of alien species into the forest interior can modify amphibian and reptile interactions (e.g., competition and predation) as an indirect effect of the creation of gaps in the canopy.
Caceres-Andrade and Urbina-Cardona [36] found that the presence of Rhinella marina is directly related to the distance to water bodies and inversely with leaf litter depth. In this study, the unique individual of R. marina was found in a canopy gap without leaf litter on the floor at the mature forest. In this regard, it is possible that R. marina uses the canopy openings as "stepping stones" to invade the forest interior.
Implications for conservation
If the animal succession in tropical forests is clarified, then the elements mosaic may be appropriately managed in fragmented landscapes, with the resultant tendency to increase the structural and species functional connectivity in the landscape. As such, it is crucial that information be generated about the amphibian ensemble composition in the Cauca Valley Pacific region, as is recommended in the Action Plan for Amphibian Conservation in the Cauca Valley [53] . Because of the fundamental role played by secondary forests in the conservation of amphibians in the Valle del Cauca Pacific Coast region, it is also crucial that Government and local environmental authorities adopt measures that would help to stop the expansion of coca (Erythroxylum coca) fields in the region [54] . Concurrently, the establishment of natural protected areas with proper management and control plans, and with well-defined buffer zones [53] is an indispensable strategy for controlling the deforestation. Currently the recent increase in the population density in the region and the displacement of the protected area staff and conservationists due to the armed conflict [3] create new challenges for biodiversity conservation in the region. In this sense, the role of land conservation through social initiatives becomes increasingly crucial to the conservation of amphibians [55] . 
